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Figure S1: SILICA test case. Si yellow, O red, H white. Unit cell in blue. Left: top view, right: 
front view 
 
 
 
 
Figure S2: SLAB test case. Si in yellow, Al in light blue, O in red. Unit cell is indicated in blue. 
Left: top view, Right: front view. 
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Figure S3: Total computation time (in seconds) for the SLAB test case for the three standard 
wavefunction minimization algorithms using one Xeon E5540 core and using one Xeon E5540 core 
+ M1060 GPU. Acceleration factors of the second configuration over the first one are given in 
brackets. 
 
 
Figure S4: Total computation time (in seconds) for the LIQUID test case for the three standard 
wavefunction minimization algorithms using four Xeon E5540 cores and using four Xeon E5540 
cores + four M1060 GPUs. Acceleration factors of the second configuration over the first one are 
given in brackets.  
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Figure S5: Time (in seconds) for the main RMM-DIIS routines for the SLAB test using one Xeon 
E5540 core and using one Xeon E5540 core + M1060 GPU. Acceleration factors of the second 
configuration over the first one are given in brackets. 
 
 
 
 
Figure S6: Total computation time (in seconds) for the SLAB (328 atoms) test on VASP multi-
GPU. Acceleration factors for nCPU compared to one CPU are indicated in square brackets. 
Acceleration factors for n(CPU+GPU) relative to nCPU are indicated in brackets. 
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Figure S7: Total computation time (in seconds) for the LIQUID (1138 atoms) test on VASP multi-
GPU. Acceleration factors for nCPUs compared to four CPUs are indicated in square brackets. 
Acceleration factors for n(CPU+GPU) relative to nCPUs are indicated in brackets. 
 
SI-6 
 
 
 
Figure S8: Time (in seconds) and total computation time (divided by 100, in seconds) for the main 
routines of the RMM-DIIS algorithm for the SILICA test case using Xeon E5540 (label E5540), 
Xeon E5540+M1060 (label M1060), Xeon E5540+C2070 without using the Streaming 
Multiprocessor (label C2070-no SM) and Xeon E5540+C2070 with the SM manager (label C2070-
SM). Acceleration factors are given in brackets. 
 
 
System 
(Algorithm) 
SILICA (Fast) SILICA (VeryFast) 
 8 CPUs 4 
(CPU+GPU) 
8 
CPUs 
4 
(CPU+GPU) 
4 CPUs 2 
(CPU+GPU) 
Time (s) 9529 6644 9633 5101 16521 7133 
 
System 
(Algorithm) 
SLAB (Fast) 
 8 
CPUs 
4 
(CPU+GPU) 
Time (s) 12666 7687 
Table S1: Total computation times (in seconds) for the SILICA and SLAB cases on the 4 E5520+4 
C1060 configuration. 
